pH 7.5 and frozen at -20C. Antibodies against the amino propeptide of calf type III procollagen and against calf type I collagen were raised in rabbits and purified by immunoabsorption as previously described (9).
Immunofluorescence
Miaoscopy.
Frozen sections about 8 tm thick were exposed to the antibodies listed above, as previously described (10) . IgG from non-immunized rabbits was used as controls.
Immunoblotting. To identify low molecular weight peptides, samples were also run on 5-15% polyacrylamide gradient gels.
Determination ofpN/pC Procollagen Ratios. The autoradiographs ob-
tamed were scanned using a Beckman DU8 spectrophotometer equipped with a gel scan cassette. The DU8 so equipped was used to print scans of the films and integrate the areas under the peaks representing procollagen and pN-and pC-collagen.
The areas obtained by densitometry for pNand pC-collagen were corrected for differences between the two antibodies using the following equations: 
Results

Electron Microscopy
Eight-Ten-day Tendons (Embryonic) (Figure  1) Figure  2 ). There are a few cell recesses containing one to three collagen fibrils.
Twenty-One Days (Hatching) (Figure 1) Original magnification
x 38,000. Bar = 1 pm. 
days (embryo)
Distribution ofFibril Diameters
The distribution of tendon fibril diameters at different stages of development is shown in Figure  3 . 4d ). Controls using nonspecific
IgG were negative ( Figure  4e ). The results ofWestern blotting with 5 . 5 % gels of extracts obtained from 10-, 14-, and 18-day embryos and at 9 days and 5 weeks post hatching are shown in Figure 5 . Embryonic specimens revealed the presence of proa(I), pNa(I), and pCa(I). However, in later stages (9 days and 5 weeks post hatching), proa(I) chains were hardly discernible, whereas there was strong staining ofpNal(I) and pCa(I).
The weak staining ofproa(I)chains is probably a result ofthe marked reduction in the cell concentration at the later stages. Since pNal(I) and pCa(I) were present in significant amounts, this suggests that these intermediates are derived from the extracellular matrix. Blotting of 5-15% gradient gels showed proa(I), pNal(I) and pCa(I), and significant amounts of the free amino propeptides and carboxyl propeptides of type I procollagen ( Figure  6 ). The ratios of pNal(I) and pCa(I) are given in 'I#{224}ble 2. These ratios are close to 1 at 10 and 14 days and increase in 18-day embryos and at 9 days post hatching, suggesting an increase in pN-collagen levels. recesses containing one to five or more fibrils are present, Figure 5 . Western blot detection of proa(I) and intermediates pNal(l), pCa(l) collagen. Note that proa(l) procollagen predominates in tendon extracts up to 18 days. However, at later stages the intermediates predommate and there is progressive reduction in procollagen, probably related to a reduction in tendon cell concentration. Procollagen chains were separated on a 5.5% polyacrylamide gel.
as previously described (14 
pCx(I)
, -'Cpropeptide 9d 7wk 9wk IIwk post-hatchl fl9 Figure 6 . Western blotting of a 5-15% gradient polyacrylamide gel for simultaneous detection of procollagens and procollagen peptides.
(a) Note the presence of proa(I) collagen and pNal(l) collagen.
The free amino propeptide is present at all stages. (b) Note the presence of proa(l) collagen and pCa(I) collagen. The free carboxyl propeptide is present at all stages of development. 
